Blast cell and granulocyte production in human leukemia: pathophysiological concepts based on computer simulation using discrete modeling techniques.
The granulocyte production of two patients suffering from leukemia was studied extensively by means of the tritiated thymidine method of cellular kinetics. The data obtained (1-h labeling index, pattern of cell labeling, labeling intensity, as well as other conventional parameters of bone marrow and blood) were used to develop a computer model (GPSS-language) to fit the observations. From these models, it was concluded that patients with leukemia may have an abnormal granulopoiesis, characterized by a high degree of inefficiency (premature cell death, skipping of divisions with undisturbed maturation). However, the underlying mechanisms may be quite different. While it cannot be excluded that in acute myelocytic leukemia there is a stem and/or progenitor cell pool that is highly ineffective but still capable of feeding some cells into the granulocytic pathway, it is nevertheless possible, as shown in plasma cell leukemia, that the ineffective granulopoiesis may be the result of direct or indirect interaction between the "leukemic" and the "normal" cell clone.